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Features

N R5

R4

R3

R2

R1

F

+

FP-T series : X- = CF3SO3
-

FP-B series : X- = BF4
-

X-

N-Fluoropyridinium salts are electrophilic fluorinating reagents,

consisting of a pyridinium ring and its counter anions.  Using these reagents, a

fluorine atom can be easily introduced into aromatics, carbanion and active

methylene compounds.

The degree of fluorinating ability is determined by substituents on the

pyridine ring.  Methyl groups decrease this ability, thus making these reagents

ideal are for reactions with carbanions and the like with high basicity.  Chlorine

groups have the opposite effect, thus making these reagents suitable for

reactions with aromatics.

F-TECH offers two series of these reagents, each having different anion

groups.  The FP-T series is characterized by high chlorohydrocarbon solubility

while the FP-B series have a higher fluorine content and are less expensive.

(1) Electrophilic chemical species : F +  or  F・

(2) High Selectivity

(3) Wide range of fluorinating capacity ( see below )

(4) Low cost due to high active fluorine contents

(N-Fluoropyridinium Salts)

(PATENTED)



PHYSICAL PROPERTIES

Type FP-T300          FP-T500      FP-T800
Chemical N-Fluoro-2,4,6-trimethyl-   N-Fluoropyridinium        N-Fluoro-2,6-dichloro-

   name    pyridinium  triflate               triflate  pyridinium  triflate

N
F

N
F

N
F

Cl ClCH3H3C

CH3

CF3SO3
- CF3SO3

- CF3SO3
-

Mol. weight 289.25    247.17 316.06

MP(°C)         168.5-170   185-187          151-153

Active Fluorine

     (mM/g)   3.46      4.05  3.16

Appearance     colorless crystal       colorless crystal   colorless crystal

Solubility(MeCN)

   (g/ml,25°C)   0.37     0.69  0.38

CAS Reg.No.       107264-00-6         107263-95-6      130433-68-0

Type FP-B300  FP-B500      FP-B800
Chemical N-Fluoro-2,4,6-trimethyl-   N-Fluoropyridinium        N-Fluoro-2,6-dichloro-

   name        pyridinium  tetrafluoroborate      tetrafluoroborate pyridinium  tetrafluoroborate

Mol. weight 226.98   184.90 253.79

MP (°C)          217-217            197-198          203-205

Active Fluorine

     (mM/g)  4.40      5.41   3.94

Appearance    colorless crystal      colorless crystal    colorless crystal

Solubility(MeCN)

    (g/ml,25°C)  0.10     0.20  0.16

CAS Reg.No.      109705-14-8        107264-09-5      140623-89-8

N
F

N
F

N
F

Cl ClCH3H3C

CH3

BF4
- BF4

- BF4
-

FP-T  series

FP-B  series
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O OTMS O

F

1) Enole compounds1)

TMS - Cl / Et3N

CH3CN , 40°C , 5.5hr 

Yield =93%

FP-B500

O

OEt

O O

OEt

O

F

O O O O

F F

2) Active methylene compounds with Lewis acid2)

FP-T300 / ZnCl2

(CH2Cl)2, 60°C, 18hr

Yield = 67%

FP-T300 (2eq) / ZnCl2

(CH2Cl)2, 60°C, 18hr

Yield = 88%

O

OEt

O O

OEt

O

F

EtO OEt

O O

Cl
EtO OEt

O O

Cl F

5) Sulfides4)

FP-T300

CH2Cl2, rt, 4hr
SCH3 SCH2F

Yield = 85%

3) Carbanions1),2),3)

1) NaH, 2) FP-B300 

THF - DMF, 25°C, 0.5hr
Yield = 91%

OH

THF, 0 -› rt, 0.2hr

O

Yield = 86%

1) NaH, 2) FP-T300 

OH

N
O

OH

O

4) Enamines2)

F

morphorine FP-T300

CH2Cl2-MeCN,  -15°C

Yield = 54%

TsOH 

EXAMPLES OF BASIC FLUORINATION REACTION
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APPLICATIONS

OMe OMe OMe

F

F

6) Aromatics1),2),5),6)

F F

F

F NHCO2Et F NHCO2Et

F

OH OH OH OH O
F

F

F

F

F

F

(CH2Cl)2, reflux

FP-B800

MeCN, 25°C, 3days 
+

45% 28%

FP-T800
(CH2Cl)2, 60°C, 8hr

55%

+
FP series

FP-T500 25%
25%24%

30%
FP-T300

A) (CH2Cl)2 , 60°C , 18hr.

FP series
+ + +

FP-B500
FP-T500

FP-B500 / TsOH 43% 9% 6% 0%
15% 4% 0% 0%
42% 9% 0% 5%

B) CH2Cl2 ,  reflux 22hr.

A)
A)
B)

TMSO
OTMS

TMSO O
F

O
O

OAc

AcO

OAc

O
F

Regioselectivity2),7)

OTMS

AcO

O

O

F

Yield = 51%

FP-T500
CH2Cl2 , reflux, 14hr  

α/β = 1/2

Yield = 51%
CH2Cl2 , rt., 2hr  

FP-T500

Yield = 54%

FP-T500
CH2Cl2 , reflux, 1hr  
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Ph

O

O

R

COOMe
Ph

O

O

COOMe

F

Ph

O

O

COOMe

F RR

Stereospecificity8)

1) LHMDS, 2) FP-T300

THF, -78°C -> rt.
+

(R)-configuration (S)-configuration
R Yield (%)

Me

R / S

Me
Et
Pr
PhCH2

87
96
96
88

Me

3.8 / 1
   1 / 2
   1 / 2
   1 / 16

LHMDS: lithium hexamethyl disilazide 

Me

F

FP-T500
F

F

MeCN , 40°C, 2hr.
+

44% 10%

Azulene derivatives

MeO

O
CO2

MeO

O
CO2

F

MeO

O
F

O

1) NaH
2) FP-T300

MeO

in THF
Yield = 78%

OTMS

MeO

O

MeO

F

TMSCl / Et3N FP-T500

CH2Cl2, rt, 16hr
Yield = 78%

O
CO2

O
CO2

F

O

O F

O

F

F

Estrone derivatives2),7),9)

Cyclododecanone derivatives9)

1) NaH
2) FP-T300

in THF
Yield = 84%
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Building block of vitamine D3
10)

O

OTMS

OTMS

O

O

F

F

14α- isomer

9α- isomer

1) LDA, 2) TMSCl

in THF, -20°C

TMSCl, Et3N

in DMF, reflux

FP-T500

FP-T500

yield = 24%

yield = 16%

in CH2Cl2
reflux, 2hr

in CH2Cl2
rt , 24hr

+

X- = BF4
- , TfO-

Hydrolysis of dithioacetal12)

N
N

N

NH

Me

R

N
N

N

NH

Me

R

F

SS

H

CF3

CHO

CF3

Synthesis of 2-substituted pyrido[1,2-a]-1,3,5-triazin-4-ones13)

C2H4 NHSO2

C8H17O

OC8H17

N

F

N NH

R = 

R

Pyrazolone derivative11)

O

-OCN

FP-T300

X-
N

RCN / -CN
N

R'N

50-70%

R = Me, n-Pr, t-Bu, Ph

41%

O

R' = n-Pr, t-Bu, Ph

30-41%

91%

FP-T300

HYDROLYSIS

OTHERS



Comparison with N-Fluoropyridinium Salts and other electrophilic fluorinating agents

Active fluorine   5.4%Active fluorine   5.7%

Active fluorine   10.3%

SELECTFLUORNFPy 

FP-B500

-
B2F7

+

BF4
-

+

N

N

CH2Cl

F

N

F

N N

F
+

+

BF4
-

BF4
-

N

F

Cl Cl
BF4

-

+

FP-B800

Active fluorine  7.5%

- Content of Active fluorine   -

New Reaction

14) YAMANOUCHI PHARCEUTICAL CO., LTD., JP 231512/96

N

O

Ts
N
Ts

MeO

N

O

Ts

F
F

2) (MeO)2SO2
in DMF

Example of difluorination14)

1) 60%NaH FP-T 500 , 3eq

reflux


